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^ (57) Abstract: A frame communication device includes a code converting section and frame generating/disassembling sections. 

In order to improve the line efficiency without encapsulating transmission data, the code converting section of a frame transmitter 
i-H converts at least different specific codes X and Y in the transmission data to codes (Y, A) and (Y, B) constituted of the code Y and 
^ at least mutually different specific codes A and B, respectively. The frame generating section generates frames of the transmission 
data the boundaries of which are the code X. The frame disassembling section of a frame receiver disassembles the received data by 
recognizing the code X in the received data as the boundaries of the frames, and converts the codes (Y, A) and (Y, B) to the codes X 
and Y. 
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&U*"08h" fi, ="-K^^ffi^^21(CJ:oT^-K^m§M2^^^^^5 0 
=<- K^&SB 12 12, fl^-^tfico^- ^ »ooh" "08h" £lft<D=i- h\ 
10 01J3.tf3-K "AAh", "55h", "FFh" % * ©**tH;*j L , => — K "08h" £ =i - K 
"0800h" {C^mLTfcU^L, =i — K "OOh" n — K "0801h" «&LTtti;>3 
U K"OOh"7)5J$iit LTVNS^J^(±\ Z7- K"00000000h"&ir'000000000000h" 

Sr^Nh^Jxn- K "0804h" "0806h" {C^& LXltiJj-tZ (|5] |2|<D{f 4§- 83) c 

i2£f§/^:7 7 7-f hfMfflffisutt, =- KKftA l2^b<?5 7-f h-f-^-TVWf 
15 ^-97 5: >^(cS^5V^Tv »iiT K^^*»XELTSC»**Lfc=- K (£* 

fifeffifSF^ — y/V^^ftJ 23 Wt % u 88 K.tM£i&&^ a y 

V 89 l£go%>T, «[ffl«4fiBS;^«|J 24 AS»*-f5«[^.#* ( = 121 19 ^ifc^fM) 

-<D»iA^ 4 5 l^Sr^Lfc^-^/Wi # 84 SriSI«V-<y7T y - KfH#p«p 15 
20 K-£*.5„ 

(iRiiaofi#85)„ 

*5JE^y Tjf*. -y?n 16 W.®:=i—V<D°?-*y?*fto (HI 2 #$0 o 
25 Sfit^-^ttflltt 17 «t N KO«rtftli*Hl3- K= "OOh" 

^-86 %m^i-5 0 

fc; Pa-KiSt/^-ya-KliRCa-K "OOh" £/BVTl>5;dS^/j; 
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"ooh" ^Bm^mm^TTk-tm. m^\t "F?h n «mi-5fc#><Df f --?^&&m 

^-86 \CM^Xft\<^5;m&mt)7*-? 87 <SrHj^-f--5 0 

<?Mi-*!-#J£^LTV^ 0 J^TfC, RtS£#R8LTl2l3<Dgmt^£f&^-r-5 0 
7*— 31 tt\ teilSgA^T*— * 90 (® 4 0^^8&ttJ^^— * 87 £ 

y^^->zn- k "ooh" fcgl1-fc*©i£&&£teigiSA;ft-7*— * 90 \z.%t LTttV> 

10 ff-S§-91 $rttj^-r5 0 

<£>*^ 5 >^{§ # 92 ^t>^E|^ = — K^^^/^-yn- K "OOh" 

fffl$P8|S 35 »i % g*/<s'7r» 34 {cS^v>T#iiT KU7*4*.< 

*«<<^7t» 34 91 <D7*-9U i^V yfn^-Z'&tt) SriEtt 

y~?T. v — vmmn 36 =? - k^^hsis:^ 21 a> «b = - k "ooh- 

20 XT/ "08h" IdS^fr^-^ffflfcigft^&LTm^ 94 <7} ry-KStLfcttfflJ T 

V T 4 ?-^*y?m 37 ft, if-^g?©fx b&K?-*. 
t'^ "08h" %fiiJRfeLfcm*95 &Hli& IF » 10 LTJfc£IIliiftK:i£«i-5o 
25 B8tt, 1213 ■JC^Lfc=i— KSEftfifU 12 <D«f&M&^ LT^<5 0 ^CD^^gp 12 
tt N 8 If 3/ Y<F>Kti i T'—& DTI [7:0] (El 3 82) SrA^U Ztl^tl^— K 

"OOh" &.T/ "08h" ^JttJj-T^tt;^ 101 S.t/ 102 ir, ^ ix<b 101 Mt/ 

102 ©tttMt*ftt*^— *^*-^Wt# DTEN ^Lt7-f Yj* — -?As 
fS-^WE(Ba 3 0«#97) ^W^tSv-.-iryt 103 £ , ^co^—^riy^- 103 
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=«— KgE&gR 12 fi. Kfi^f— *? DTI %ilM$*fc^— ^Srtti^i-S 
i!2£l3Sg 105 fc x f-^.U- 103 i>h(omiRm *§-K£-3t iittV— K 
"oo"§rjiift-r>5ir ^ 106 t,;©tu^ ^ 106 <z>fctl2j7*— *\3Ui = — K"08" 
5 %miR-tZ±U? ? 107 irl^* 107Xtt^->>^ 104(£>l±};^-:?&3!iR 
tm^X-^ DT0[7:0] (PIBIOfS # 83)&W;*ji- Sir * i 0 8 £ .Sr^TV^. 

v—^^-^ 103 f*. lOMli LTV±y hOtl0l^5 o ijty»5|^ 
tTt?tu6i;v->r^-!M03 HUir^ h^fjgo ^ibT-f K/K^flg i Kg^a „ 
10 - (D ^ mi ^m^r DTEN=0 1?fo5i#, ->-^>t 103 te, ^tffi 1 ^f^"T 

5o fs# dten= i (*rabfc7*— ^a^^s 5 teSE-fbi-s > 

^f- 103 « % tfc«g& 102 ti^bAJlT*--? DTI CO — K= "08" cOil^D^^ttr, 
mtl-T-* DT0 at^K "08" RTJf "00" SrWftttJ^i"5 J: 5 fc-fc * 106 

i5 ~io8 icwyim^ttmze 

itm$s 101 102 ^b^tl^AAf-^ DTI.Oa— "00" Xt/ "08" 

«>ii*fl&g:l*fcil£\ 103 12, ttt&2*iHM$Lfc£*s ilMUJgg 105 

^f-^^t^UiMSJ; 5 l-iru^ * 106-108 {C#5i^{f-S§-£i£.5 0 

Sfc, ff# DTEN=0(C&ofc£:#, >>-y^f- 103 tt, tttHZ^bT^ K/V 

20 JKffii 5 „ 

fcfctfcSS 101 frbXJly*— 9 DTI <^=«- K= "00" <ai§*n£gttfc £ # , ^ 
V* 103 tt, 104£^ UTU T-^iii&*!7yF7 y y©^i3IC 

104 & 1 f£tt;fr£> hTy7°i-.5 0 
^fl8 3(^*5V>T, n~K= "00" Tife5i:t, *">1M03 tt, 104 
25 * 1 fcJt-T >^ y p< > h U # V>9<DtiL& "FF" "08" "FF" 

&m&tilti-tZ X 5 i-ir ? 106-108 tc^n^il^ff ^§-£i|§$ ? 
>^ 104 hT^LT "00" ti"5o 

3 -K* "00" Xttfi* DTEN= "0" TfeStt, {r^U- 103 « "08" 

"tf^^M" SrMR^tH^jf 5.1:5^*^^^ 106-108 f^^^xiS^ff 
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M 8 ©iilitlA/fcVD 2/ ^ g|5 103 &tf 105 Ji^^^tugl 6 Ov/- ^i/f- 103 
&WI3£[I!S& 105 tCfl£ U H8(Oitttl§ 101 RTI 102, 104, Ml^t- 

5 iru^^ 106—108 W\ 0 6 K^LfcP] M^^<D\kM^. u ? 

^tC-^jl^eixfB^ LTV>-5 0 jSMIUiiS 105 tt % 8f>; h D-FF HI & 110 

RIP 111 -CH!j5jc£ttT^-5 0 :/n y^fls 103 tt, i6W'>-^rytiij[l 

10 19 *&MLxm8<DW)ft%WlW-tZ> 0 

P & -y 9 CLK 13 , 3- K^^gR^f$(7)(5l^ffi(7)^ d ^-Cfc9 , cco^n 

$ DTI, m^^'— ^ DTO, t*— 9 << * — ZfMt % DTEN, h-T^ — zf Mt 

^■WEtt, HI 6 LtzilS-^r DTI, DT0, DTEN, .RI/WE (CfliS LTV^So 
15 ft DTEN ft, ^^itif-^^A^f-? DTI tti^&SST- K tU^7 $ tufc * W 
5 ^^^Tjk-rm -^-efcSo CCOjf DTEN tt7 U — KX ( = 

"OOh") ^S<3V^T^$tb-5o 
D-FF ISIS 112 S-U 5 OR HISS 113 (3, DTEN & 2 * a y ^ ff # (CLK) ft (=1 

m^-(CLKEN)7» m^t-^ftbfcm^- DTPLS1 &tf5|*U AND(&)lfilB§ 114 
20 DTP LI Oft&<7> 2 ^ n y^ft^^{t^ DTDWN1 &flsj£U D-FF 0SS 115 ft, ft 
^-DTDWNl £2 ^ o 5/ ^ ^JS b-»t7tm# DTDWN2 £ftJ&LTV^ 0 

=i — KSEtftftS 12 ^Py^ ft * CLK, VxiyfJ * — TVWf * CLK EN, 
{f^ DTPL1, DTDWN1, DTDWN2 {cPJJW Lfc. * A 5 > ^Ttt^SrfT 5 2 s , UAT 

25 "OOh" Uft-<D8 \Tif Y (DAJlT*— $ DTI fi, iSMISl^ 105 T? 2 ^ n y $ ff 

(CLK)7>iIM£*Wt&, -feU** 106-108 ^lftLT8 fc** hCDttt;^-* DT0 
tLTfflTJ^J-LS (EI 9 (75 m# DTI ST^DTO^RDo 

-©iloW^f-^ DT0 y 7 r SB 13 (HI 3 #8*0 t£*ti&tr*>f 

?^/5r4i57^ h-<^ — ^/Hf-^-WE f2, ^raft*A^j-7*— "OOh" -c 
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fcVN3-K#W;*j3ixfc^ (JtttSilOl, AND@Kll6 2!tU«l2l-c*||) 

&2 * a vfmqr&mm (D-FF £11$ 127 &V 129) 

«*CLKENOKte(t*i: (AND 0^ 130 RXf OR EJg§ 132, 136, 

&V 137) c 

5 "08h" <DX*7-9 DTI 2^n5,^(S^aiS$nfca (D-FF 0 

& 110 &V ill) Jttfcg 102 -r^fcti^ix, K "08h" £ 1 ^ a y fftft 

t>Ltz.m<Dl ?uy?m*#<D?J « 00h » fcffl (AND EJifg 131 

XWr 1^*106) t*te*©^^5^«:flH5.iEK:B^ 6 (ORHJ8S132, 136 
&UU37) 0 ■f.'fcto^x JiiE trt "ooh" UW-<d=i- h'&mt "ooh" (^m^j^-c, 
io 3— k "08h" k "osooh" tcilE^^Hfcr ir^^So 

fcteitlfcLfc "OOh" = - KaeaMftflMiio^TlfcHI-*. 

D-FF EK.118, AND 0S§ 119 RTf 120 a*fcfifc3&± 9/SET 9 8*ffl«|S 109 te, 
m^-DTEN *S "1" DTI *S "OOh" Jcftofc (AND 08g 116 

otti^) &±9 % Am mm 120 -rtfew u croii^if^icA^f-;? dti 

15 * s "OOh" T/«f< /«Cort55:T9^ ANDHlgg 119-C^tBLTVN5 0 

104 tt, "OOh" 9 &Vf§-5§- DTDWN2 ^^^^ r 0 lj (cir 

y h (OR E]gg 123 &V 126, RXI AND 0g§ 124) „ tU; V* 104 

te, DTI *0 "00h" (tfcttSlOl, AND 13% 116 &V 125) SrfrHTU 

20 "OOh" *S»»JO = -KtC|Et>oT2^Bs'^^SigUfci:# (AND HISS 119, OR 

HI8§ 122, D-FF ESS 128, XV OR PUSS 133), "08h" ^Ul^$tL (AND OK 

135RVP±U?* 107), Hn^Mf:"*^^tt" WJtlS 

(AND 134 Xat * 108)„ 

"osh- tiFic "uv^tw ttmuLtctj *^y%m^ we 

25 fTtZ> (AND [Ui?§ 135 XV OR (USS 136, &VfvI AND @5S§ 134 & V OR ESS 137) e 

&*5, "OOh" 3* "FFh"jBa^Lfct# (#?>* 104<D*^ y-ff-5§-C= "1"K 
fcRHKK: "08h" W*^^I= "FFh" ^ttJ^^ttS (OR EISS 133 £ AND HI 
& 135 XVi? ^ 107, tlFIC AND [Ugg 134 Sl^t Up $ 108) # •> 

V h 104 « "Olh" \Z.tymWfeiSfrZ> (OR OK 123, AND @& 124, XV OR HJgg 
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126) „■ 

n^tc -osh" mm?. a **7^9®.= "FFh" =srw^ bfc^-r ^ we 

tiW^ji-S (OR tUSS 133 i:IE<0 AND S8& 135 RU< OR ®8g 136, MtftC AND 
0S§ 134 RV- OR EISS 137)„ 
5 ^Hlcj;^ if^Lfc "OOh" r«08h" + "^(DmWZ7jk-t^-b*"S 1<L^& 

ff-^-DTDWNl= "1" fcl&ofct #7b>^, .2 7 n ^ ;7 (OR IhJSS 122 & 

TJ 5 D-FF HISS 128) r"08h" &fct57Ji-5 0 

0 10 (4, 12 3-?7FLti$:iE'<y7T y — KIMM ( = — Kigfr^miHi) 36 
10 Bfefi»J«:^LTVN5 0 H 10 =1 - K&Kftlffi 36 £ <7>lllg&#a> *) % < i~5 

^•777 y- KffiO»«FB 36 tt, Sfl^y777i h f&JM 35 7> <b 7 l^-i* 
h^Tff # 212 <SrA^i-5Sif^:v7r 7 u— A&jfc >7>* (T 

202, l^^m#TTM=SrA^L*^^^ 202 t^^-AiHm^Tif-^206 
15 R^Slif 7 U-i^t^ff^ 207 Sr-ttL^ai3t«i"* fc*fc3tfll^S'7 7tt 34 
t y- KW.»«-§-XREXtJ«8 t** hoffi&T*-* 208 Sr*ix^ixaSft«i-5'>- 
>r>1f 203, 7 7 SB 34 7)> <b tft&x- ? 208 ?:^fty-^yt 203 ^ 

*fcH^ft* 209 &Sf§i"5 D-FF EIB& 204, RTfr—? "00h" D-FF 
[H]gg 204 fahttitlT'— 9 ^rA7Ji-5 y^U- 203 ?5^ib OOh ttSTKf % 210 

20 £A7J Lf-^ffi^ 211 fctttTJi-Si? * 205 TM^lxtl/^, 
7 1/-A7^ h^Tfi-^- 212 f*, SI 3 (CfS^$HTV^^V\ 

SB 34 1 o©7 U—A^#ti^tfS^7 U-A^^ h^Tflf 212 <7>* 
202lC-5-;t5o 77-7V^ 202 «, 7l/-A7^ h ^Tft * 212 tC J: «J "l" fcif 

25 ^^^y^^h^tL, 7 Ai3Ht5£"nt 206 -e 1 " teif^? v * > v 

-Hia^ 202 tt, gff^ jy 7 7 £fl 34 Cffl7U-Ai5^L/i 

■ftmtftZo ^LT, tf^V^ft* "O'Otf, ^117 U — A*T9fH§- 207 £r 
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^-r-jr^* 203 «, n*M|* TTM, M7U-A*9«t 207, 
* 208 fcS^TWft*^**** LT^-^UJ*M 209, OOh t±S^ff # 210, 

Rx^v-vmmm^r xre sra^u ^^tt, d-ffhj^ 204 &7s^>r*-:*■ 
/^*fctt»^:i-5*^ irl^* 205 Id "OOh" 41«tS^>f'5>^ 
* 7 t «$ 34 «r J> - k * - T'/M**! id i-a^S^&JBfc-fs,, 

T, H 10Og«^y7Ty-KWHp«|J36O«i^S:ttwrS. 

y7ry- KM#P«H 36 « N * a y 9 m * CLK (m 10 Ttt^'lfc) - 
CLK Sr8»«Lfcflt*TTM IC^D LTfJ)-f££fT 5 0 
B 11 KlttloT, v—*^-* 203 y ir y httftffi* (B 10 

«* 207= "0" «>»* % ftllt«»U S«7U-At9«f 207= « 1 " 

-<©ttl8 2ti8V^T, ^77t 203 14, WZ-i*ffi&7*-* 208= "AAh" £ 
ATU-fSi, Z.(D "AAh" ^ "08h" &TJ« "OOh" T?^ £ !f)Jff LT, <r<-'9\&ft 
«*209ftV00hW*«»210«r*Jx^Jx r^+^y^j ftv r«ooh" fcWfcU 

^cD|§m, Bfci&T*-* 208= "AAh" tt % D-FF 0gg 204 &U<i? l^* * 205 

* Ltf-^w^ 211 i LTi^^ft %-mii<Dpj * ^^-cw^snSo 

«J»2|d*JVNT, v—^r^ih 203 tt, «itfK54f-^ 208= "08h" 

208= "Olh" &A?jLfc»£\ r<7> "Olh" ^ "OOh" TfcV> £ U XX ( = 00h) 
**V>9 (B 10 Ttttflft) *|DM« "1" tdjf^LT, iM7,f^4 

tt»4ic*j^r, 203 aiiiiff "oih" =xx $k*v^*m. "Olh" 

lt, ooh m^jft* 210 Sr r-ooh" .5 j m Lxt * 205 k# 

^T9 f -^m^«*2ll= "OOh" £fcH77Lfcf£, ttl2(;l5 0 
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KM 3 (C^T, v-'Jryt 203 "Olh" <Dftt> 9 Kl|i&:r-* 208= "03h" 

^A^L-fe^-^t, "03h" a* "ooh" -e/ e ev^ ^ ^jKFf xx (=ooh) 

"03h" *XX WtXtlsfm "Olh" tPmi,x\ XX WrjjV^?^ «!» 

5 ^^Mfc "02h" Ic-fS^c "ooh" £ttt77Lfcf£, mCttMA^mZo 
-C0^^|4^, ffi&fe "03h" ^XX^c^^^^je "02h" TfcSOT, £ <b 1^ 
"OOh" ^a^, £££ XX £ « x » f£lt ^ yH;(yR « 03h „ 

-<£>*£3I. HjeM "03h" =XX "03h" <b^l? s ^--irv-^ 203 

10 f±, "OOh" ^m^Lfcfl, tl2liI5 0 

-tucj;^ gg^fi: "03h- tc^u^ic^ "ooh" tfmtiZiitcz t\cftz> 0 -r 

4*3^ K "0803h" '=-K "OOOOOOh" £ tXT ttj^7 £ frfc £■ £ 

tKfi 3 M&^Ts liiZi^— ^ 208= "OOh" A^f $ *Lfc»-£ H > — 
15 203 13, D-FF [U8§ 204 (C "08h" Lfc*'* Kl-f* fc*^-^ ffl/3«# 

209 & tT'^Xxz — y/U] t L, OOh tH^jfl 210= rooh Lfcl^J ICLT, 

f*—*ttJ/j«-f§-2ll K: "08h" SrttJ^JLT^fl8 2^J5l5 0 

^(Dftsm, =* *— K "0800h" £5, =— K "08h" tCSEJft^tvTW^S-^fcr. K 
45, 

20 £<btc, #t8 2HL:fcv>-c\ IftiiM "ooh (ftflin— K)" *sa*j S ;ftfc»-£\ > 
-^>-^- 203 «, 7 w- J* Sift 55 T ft # 206 5:^<-7 7r7i/-At*^y^ 
202 i^^-X. "1 " 1*Vt?j V V * > h Lfcf£ N ^lll^I^ 1 J*ft<D=i 

tilt, rsm j tf>#£\ ±fB£l§J«tf>»f1s«: f5fs7L — ^ 
25 ^Lj \zf£ZiiX*mVM1r 0 

4*3, ^^ld«t 9 , ^S2^*3V^T, m&m "00h = 

(J£#=i-K)" i5 2oiiLtA^$^fcMl:, tt«ll^liLT17>- 
A^-o =i- Kifi?3E^S:^T-r 5 «t 9 Mi" 5 C t t>T* 5 (El 5 #HB (&«■!§■ 9l)„ 
Hl3tt, ID 3 \zm\^tz.*r — *&mn 18 OllMS:* LTV>5 0 r^f-?f 
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18 Yi XOR iK«$iit*J9, AXZHtcT'-* @3«f-^i 
jUKfflTJT*— * 87) ^tH^-T5 0 

MX-\3AJj^r-? = "Olh" S.^^fiS= "FEh (Olh'coRtg)" fci-*Ui, *s 

in^— ^ "FFh" ^m^-r^o 
in 14 H3ij:^Lfc7 ? -^iS!«jji»3i ommm&mLT^z. ^f-^ 

M&£fl31 t> XOR®KT«fiJc$^T*3"9, (filKA^f-;? 90) 

T^-^ («#91) ^ttS^i-5 0 

fe^^--^= -FFh- &u?Ba:M= "FEh" ti-ntf, r-^ -oih- 
^m^ji-^o mtiit), fe^sgt^tcA^i-LS -FFh" sr^tT*-^ tea 

= *-K (Y, A) RU (Y, B) fclgfcU 7U-A4«^KX^71, 

6=-K (Y, A) Rifi (Y, B) =-KxatVYfcK»-t-«J:5fc1llrtL 

X£ s l^n— KY km i i@(c*fj& Lfc=3 — KC kfrhl&Z ^— K (Y, c) \z.& 
«fc 5fcU*j£U g ft AM K**tt*^ n - k (Y, c) ^n-KC 
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k%<0^ = — K (Y, c) KXitefcJLttLT^y^ftfc&frS «fc 
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ft t © f i 

1. n (ntt2 6U:<Z>£fcffc) 'fy h CD n - Kt'lf ^^^-SiHff 7=-^ ^^^^ 

fc = -K (y, a) si; (y, b) tegfc-f 3=- K«jft»fc, 

2. w*«7>«5Ba 1 id*5v^r, 

Ra-KfCift«tt % tta-KXtf t (nil ^±cog^|!c) il^tsi:!, 
— h'Y ksM i m^ftifc Lfcm t*5/ ho=j — KC t -C^fj&Lfc^ — K (Y, C) 

3. If *C9fg|S 2 KfcV^T, 

= - KY£«E = -KC#*<& j WSLfcmt*^ h CD =1 - KD £ $ ft " 

^ - K^M = - FC^ici^t^O^ =i-K (Y, C) 

5. lt*(7)$SIS 1 (CioV^T, 

So 

6. WsftOteffl 5 {C*5V>T, 
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7. ffi#<D&&ffl 1 tefcl^-C, 

b Lfc7V- AiUffgg,, 

9. ft^nt'y KXSr7U- fctt«LT 5fc«^- fi 

Mf-^(D^© N n (n 2^_b£>g^gc) h^ftflJa-KYim 
10 (mlil^±(Dg^i) If? h^ti^;ft3>Mcm&-5'>& < £ *>#5£c£>n — K 
AS^B tXffij&ZnZ) n + m t*y hfl> = — K (Y, A) Rlf (Y , B) 

15 10. W3fttf>t£|iB9 fc.*3^-Cv . 

# = — K3E&«Stt, n +m t*y h<D=t— K (Y, C) tf> ib m fcf ? h <D = — K C 
&fc&fcHU K (Y, c) *&=i- KCfcStifcLfc i <B<7>Jg^Lfc^=«- K 

11. IS* ^)|5BI 10 tC*5V»Ts 

20 KSEJfefflJtt, n + mfcV = - K (Y, D) d»b =»— KC 

mt'?h©n-KD?:tttHU K (Y, D) 3 - KD {c^JC Lfc j ffl 

12. ft3fcG9$&|g 9 {.L^T, 

^tf-^^©^ - K (Y, C) O^-KC^^Ici^^tttO^, g£n 

25 -K. (Y, C) &m = -h'X&ftbn,mLXs<VTjm£\Z'£}bZ>7k¥-;<VTj 

13. If^CDtSffi 9 M&^T, 

KMt*- * * <7? gg # X * - > 5r^i- - k %m®rt Z x ^ - >8iJ|&gB& 
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14. ftjfcO$£|S 9 {C&V^T, 

15. f^<Dfg|ffi 9 {C&V^T, 

16. §f3fc?5$£IS 14 td&^x^ 
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